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0 Collet Chuck. 

© A collet chuck, comprising the main body (1 1 ) of 
the chuck, a collet (12) which is fitted into the main 
body thereof, and a fastening nut (13) for chucking a 
cutting tool which is screwed into the main body of 
the chuck under the state where the fastening nut is 
detachably connected to the collet, thereby reducing 
the diameter of the collet, wherein an external flange 
(16) is provided on the collet (12). internal flanges 
(I8a.b) are provided on the fastening nut (13). and 
while holding of these flanges (16. 18a.b) into one 
another permits the collet (12) and the fastening nut 
(13) to be detachably connected to each other, a 
pair of cutout sections (19) opposite to each other 
are formed on the inward flanges (18a.b) of the 
fastening nut (13) so that the mounting and detach- 
ing operation may be easily made. 
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Collet Chuck 



The present invention relates to a collet chuck 
for mounting a tool such as drill, end mill and like 
to a rotary spindle in various kinds of machine 
tools. 

5 

Related Background Art 

The collet chuck which has conventionally used 
comprises a main body of a chuck having a taper io 
hole at its top end part, a collet having a taper 
surface which is detachably fitted into the taper 
hole at its external periphery, and a fastening nut 
which is fitted around the collet and, at the same 
time, is detachably screwed on the main body of 75 
the chuck, and is constructed such that the collet 
capable of being reduced its diameter, has axially 
expanding slots which cut the surface of the collet 
alternately from both the sides including its top end 
side and its rear end side, and a fastening opera- 20 
tion of the fastening nut allows the collet not only to 
be fitted into the taper hole in a pressable manner 
but also to be reduced its diameter, thereby fasten- 
ing and fixing the tool which is fitted into the collet 
in an insertion al manner. As the prior art of Rg. 9 25 
illustrates, while an annular groove 2 is provided 
around the external periphery on the top end side 
of the collet 1 and an outward flange 3 is formed 
on the top end part of the collet 1, an inward flange 
5 is formed around the internal periphery of the 30 
fastening nut 4. and. consequently, such a holding 
of the inward flange 5 into the annular groove 2 as 
shown by a dashed line of the same figure permits 
the collet 1 and the fastening nut 4 to be de- 
tachably connected to each other. 35 

The collet 1 is fitted into the taper hole of the 
main body of the chuck and the pressing or draw- 
ing action of the fastening nut 4 causes the collet 1 
to be mounted to or detached from the taper hole. 

Since the tool capable of being mounted by <o 
way of the collet into the main body of the chuck is 
limited to the type whose diameter of a shaft to be 
mounted therein is adequately adaptable to the 
possible scope of reducing the internal diameter of 
the collet by fastening the collet with the fastening as 
nut. if a change between the tools to be mounted 
into the main body of the chuck, which have a 
marked difference in the diameter of their sfafts to 
be mounted therein, is made, there is a necessity 
of making a replacement with the collet whose so 
internal diameter is equally corresponding to such 
a change. In that case, in order to mount or detach 
the collet 1 to or from the fastening nut 4, the prior 
art of Fig. 11 requires the collet 1 to be entirely 
reduced its diameter at least to the extent of the 



difference in diameter SI between the maximum 
external diameter di of the outward flange 3 and 
the internal diameter Di of the inward flange 5. 
But, since the necessity of providing a margin to 
be held between both the flanges 3 & 5 even in the 
case where the diameter of the collet 1 is 
minimumized so that the collet 1 may be drawn out 
from the main body of the chcuk, while the collet 1 
Is being accompanied with the fastening nut 4 in a 
pulling manner, results in the definition of the dif- 
ference in diameter S1 to a considerably long 
extent, the mounting or detaching of the collet 1 to 
or from the fastening nut 4 may need an extremely 
large amount force for the reduction of the diam- 
eter so that there is a difficulty in replacing only the 
collet in the progress of the exchange between the 
tools. 

Accordingly, the purpose of the present inven- 
tion is to provide the collet chuck capable of 
mounting and detaching the collet to and from the 
fastening nut by a small force. 

The further purpose of the present invention is 
to provide the collet chuck in which a high speed 
rotation of the spindle during the cutting work does 
not give rise to vibration of a cutting blade, an 
entire balance of its shape is kept, and a suitability 
for the precision maching substantially comes true. 

The still further purpose of the present inven- 
tion is to provide the collet chuck whose manufac- 
turing is enabled to simplify the construction and is 
not costly with the afore-mentioned purposes at- 
tained. 

Fig. 1 is a longitudinal sectional view of the 
first embodiment according to the present invention 
wherein the fastening nut is in a state of being 
relaxed: 

Rg. 2 is a sectional view taken on the line II- 
II of Fig. 1; 

Fig. 3 is an end view taken from the top end 
side of the collet; 

Rg. 4 is an end view taken from the base 
end side of the fastening nut; 

Fig. 5 is a longitudinal sectional view of the 
state of maximumizing the fastening force of the 
fastening nut 

Fig. 6 is a longitudinal sectional view illus- 
trating an operation of connecting the collet and the 
fastening nut to each other; 

Rg. 7 is a typical sectional view illustrating a 
movement of the collet made at the afore-men- 
tioned connecting operation; 

Fig. 8 is a longitudinal sectional view of a 
further embodiment according to the present inven- 
tion; and 
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Fig. 9 is a longitudinal sectional view of the 
collet chuck according to the prior art. 



Description of Embodiments of the Invention 

Referring to Fig. 1. the numeral tl desinates 
the main body of the chuck having not only a taper 
shank 11a at its rear end part but also the taper 
hole 11b becoming tapering in proportion to an 
advance toward the rear area thereof at the inside 
of its top end side. The numeral 12 desinates the 
collet having the taper surface 12a becoming taper- 
ing in proportion to the advance toward the rear 
area thereof around its external periphery. And the 
numeral 13 desinates the fastening nut which is 
detachably connected to the collet 12 and. at the 
same time, is detachably screwed on the main 
body of the chuck 11. 

The collet 12. approximately cylindrical 
shaped, has a hole into which the tool is fitted 12c 
at its inside, the hole 12c being coaxial with a 
virtual central axis of the collet 12. the expanding 

slots 14. 14. & 14 which cut the surface of the 

collet 12 are formed alternately from both the sides 
including its top end side and its rear end side with 
8 lines of slots being made per the overall one 
group of directions. Providing of the annular groove 
15 around the external periphery near to the top 
end side of the collet 12 has the outward flange 16 
coaxial with the virtual central axis of the collet 12 
formed at the top end part of the collet 12. A taper 
surface 12b whose inclintion takes a direction op- 
posite to that of the taper surface 12a is formed at 
the external periphery surface of the top end part 
of the collet 12. 

The fastening nut 13 has a female screw 13a 
threaded around its internal periphery near to the 
base end side so that the female screw 13a is 
screwed with a male screw 11c which is threaded 
around the external periphery near to the top end 
side of the main body of the chuck 11. The internal 
periphery near to the top end side of the fastening 
nut 13 is equipped with the taper surface 13b 
whose angle of inclination is identical to that of the 
taper surface 12b near to the top end side of the 
collet 12. the annular groove 17 coaxial with the 
virtual central axis of the nut 13 is formed around 
the position more internal than the taper surface 
13b. and a pair of inward flanges 18a and 18b are 
provided at the positions respectively opposite to 
each other in a radial direction and being adjoining 
to the annular groove 17. These inward flanges 18a 
and 18b are provided such that the internal diam- 
eter D1 between them (Fig. 5) is smaller than the 
external diameter d2 of the outward flange 16 (Fig. 
5) which is established when the mounting of the 
collet 12 is made with its diameter being shrinked 



in an under-mentioned manner and. at the same 
time, distances from the axial center O to the 
inward flanges 18a and 18b are different from each 
other : As illustrated in Fig. 2. 4-A, and 4-B. one of 
5 the distances is equal to hi and another thereof is 
equai to h2. in other words, projecting amounts of 
both the flanges 18a and 18b are defined to tl and 
12 being different from each other as illustrated in 
Fig. 2. The internal peripheral sections 19 and 
10 (cutout sections) excluding both the flanges 18a 
and 18b of the nut 13 have the internal diameter 
D2 between them (Fig. 4-A and 4-B) defined larger 
than the external diameter d1 of the outward flange 
16 when the diameter of the collet 12 is increased 

75 (i.e. when the collet 12 is removed from the mam 
body of the chuck 11.) 

The collet 12 and the fastening nut 13 are 
connected to each other under the state where 
while the inward flanges 18a and 18b of the fasten- 

20 ing nut 13 are held into the annular groove 15 of 
the collet 12. the outward flange 16 of the collet 12 
is held into the annular groove 17 of the nut 13 at 
the same time. Subsequently, fitting the taper sur- 
face 12a of the collet 12. which is in such a 

25 connecting state, into the taper hole lib of the 
mam body of the chuck 11 and fastening of the 
fastening nut 13 onto the main body of the chcuk 
11 permit the collet 12 to be pressed at its taper 
surface 12b on the top end side to face the taper 

30 face 13b of the nut 13. the collet 12 entering in a 
pressable manner into the taper hole 11a together 
with its diameter entirely reduced by the decrease 
of the width t of the expanding slots. For this 
reason, when an execution of the afore-mentioned 

as fastening operation follows the insertional fitting of 
the shaft to be mounted of the tool into the hole 
into which the tool is fitted in an insertional manner 
12c of the collet 12. the reduction of the diameter 
of the hole into which the tool is fitted in an 

40 insertional manner 12c allows the tool to be fas- 
tened and fixed. 

The internal diameter D1 between a pair of 
inward flanges 18a and 18b being opposite to each 
other of the fastening nut 13 is defined smaller than 

45 such an external diameter of the outward flange 16 
of the collet 12 under the state where the nut 13 is 
maximumly fastened as shown by a solid line of 
Fig. 5. i..e. the minimum external diameter d2. 
Relaxing of the nut 13 from the af ore-mentioned 

so maximum fastening state in which the correspond- 
ing dimensional relation. D1 < d2. gives rise to la 
and lb of margins to be held between both the 
flanges 16. 18a. and 18b. followed by the axial 
movement of the collet 12. permits the collet 12 to 

55 be automatically pulled out from the taper hole 
11b. The interval between opposite cutout sections 
19 and 19. the internal peripheral sections exclud- 
ing both the flanges 18a and 18b of the fastening 
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nut 13, i.e. the internal diameter D2 (Fig. 4A and 
4B) between the cutout sections 19 and 19 is 
defined larger than such an external diameter, i.e. 
maximum external diameter dl of the outward 
flange 16 of the collet 12 under the state prior to 5 
fastening of the nut 13 as shown by the dashed 
line of Figs. 1 and 5. Namely, these dimensional 
relations are represented by D2 > d1 > 62 > D1 
and the resulting defintion is that even when the 
outward flange 16 is at the minimum external diam- io 
eter d2, the collet 12 does not reach its limiting 
smallest diameter with intervals left between the 
expanding slots 14. 

In the collet chuck of the afore-mentioned con- 
struction, as shown in Fig. 6. mounting and detach- 75 
ing of collet 12 to and from the fastening nut 13 
can be easily done by means of making the per- 
tinent fitting in such a manner that the collet 12 is 
twisted from its position inclining from the virtual 
central axis into the nut 13. Namely, because of D2 20 
> dl. in order to make connection, a utilization of 
the space between the cutout sections 19 and 19 
may enable the almost all the area of the outward 
flange 16 to be inserted into the side of the annular 
groove 17 of the fastening nut 13. while the collet 2s 
12 is taking a slightly inclining posture. Subse- 
quently, upon holding the outward flange 16 in a 
fitting manner into one 18a of a pair of flanges 18a 
and 18b whose projecting amount is larger than 
that of another I8b t there takes place a surplus 30 
space the length of which is m between the latter 
inward flange 18b whose projecting amount is com- 
paratively smaller and the outward flange 16, in 
response of which such a forward and backward 
rotation of the collet 12 as shown by arrow of the 35 
same figure may provide a simple operation of 
reducing the diameter of the collet 12 only to the 
extent of a convertible value S2 in a radial direction 
of the collet 12 equally as long as m with a 
possiblity of housing fully the entire part of the aq 
outward flange 16 into the annular groove 17, 
thereby completing the connection. In that case, 
the amount of reducing the diameter thereof S2 
needs only to be extremely smaller in comparison 
with that of reducing the diameter thereof Si nec- 45 
essary for making the pertinent connection under 
the construction of Fig. 9 as well as, as shown in 
Fig. 7, only 4 pieces in total consisting of two 
groups of two pieces opposite to each other in a 
radial direction among 8 pieces located at the top 50 
end side of the collet 12 have only to make a 
displacement simply by S2 / 2. so it is possible 
that the extremely small amount of force is only 
required for assuring the mounting and detaching 
to be easily made. 55 



Referring to Fig. 8. which illustrates a further 
embodiment according to the present invention, the 
structure of this embodiment is approximately iden- 
tical to those of the afore-mentioned embodiment. 

Namely, the collet 12 and the fastening nut 13 
are connected to each other under the state where 
while the inward flange 18 of the fastening nut 13 is 
held into the annular groove 15 of the collet 12 with 
the help of the cutout sections 19 and 19. the 
outward flange 16 of the collet 12 is held into the 
annular groove 17 of the fastening nut 13 at the 
same time. Fitting of the taper surface 12a of the 
collet 12 being in such a connecting state into the 
taper hole 11b of the main body of the chuck 11 
and fastening of the fastening nut 13 onto the main 
body of the chuck 11 permit the collet 12 to be 
pressed at its taper face 12b on the top end side to 
face the taper surface 13b of the nut 13, the collet 
12, reduced entirely its diameter, entering into the 
taper hole lib in a pressable manner, thereby 
fastening and fixing the cutting tool in the hole into 
which the tool is inserted 12c. It is identical to the 
afore-mentioned embodiment that the relation in 
which the inward flanges 18a and 18b and the 
cutout sections 19 and 19 of the fastening nut 13 
and the outward flange 16 of the collet 12 are held 
into one another is represented by D2 > d1 > d2 > 
Dl. 

The features of the third embodiment lie in' a 
forming of^er^rjnjc^film 20 on almost entire surface 
of the collet l^nclu^fr^lfie'^per surface 12b on 
the top end part, the bottom face and both the 
inner side faces of the annular recessed groove 15, 
the taper surface 12a which is fitted into the taper 
hole 11b of the main body of the chuck 11. and 
both the end faces of the collet as well as on the 
sections including the taper surface 13b of the 
fastening nut 13, and the inner peripheral surface 
and both the side faces of the inward flanges 18a 
and 18b. The ceramic film 20 comprises an ex- 
tremely thin film of nitride such as TiN or TiC. In / 
the case of preparing such a ceramic film, in ger- 
neral, a vaporing method in which the ceramic film 
is formed out of the vapor phase is used, the 
vaporing method including Chemical Vapor Deposi- 
tion (CVD) depending on the chemical reaction and 
Physical Vapor Deposition (PVD) depending on the / 
Physical technique such as vaporisation and the / 
like. In the present embodiment, the latter PVD. / 
particularly a vacuum vaporisation, may be prefer- j 
ably employed in preparing the ceramic film 20. 
Furthermore, the ceramic film comprising the thin/ 
.film of nitride such as TiN and the Hke is of ultra j 
hardness, being of superiority in wear resistance 
and hear resistance. 
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The forming of the ceramin film on the sur- 
faces of the collet and the fastening nut enables 
not only the wear resistance and the heat resis- 
tance of the collet chuck to be enhanced but also 
the nut to be smoothly rotated with a factional 
resistance between the taper faces 1 2a and 1 3b 
being directly rubbed together reduced. 



Claims 
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1 . A collet chuck comprising the main body of 
the chuck having the taper hole at its top end side, 
a collet, capable of being reduced its diameter, 
having the taper surface which is detachably fitted 
into said taper hole on its external periphery, and a 
fastening nut which is detachably connected to 
said collet and. at the same time, is detachably 
screwed onto the main body of the chuck, thereby 
reducing the diameter of said collet with fitting the 
same into said taper hole in a pressable manner, 
characterized in that said collet has its external 
periphery on the top end part equipped with an 
outward flange coaxial with the virtual central axis 
thereof, said fastening nut has its internal periphery 
equipped with an inward flanges of an internal 
diameter which is smaller than the minimum exter- 
nal diameter of said outward flange, and a pair of 
cutout sections are formed at the positions op* 
posite to each other in a radial direction of said 
inward flanges, said pair of inward flanges sepa- 
rated by the cutout sections are provided such that 
the distances from the virtual axis center of the 
fastening nut to the end margins respectively of 
both of said inward flanges are different from each 
other, i.e. the projecting amounts of both of said 
inward flanges respectively are different from each 
other, and the radial distance between said cutout 
sections is defined larger than the maximum exter- 
nal diameter of said outward flange at the time of 
increasing the diameter of said collet 

2. A collet chuck, as defined in Claim 1. 
wherein the internal diameter between a pair of 
inward flanges opposite to each other of the fasten- 
ing nut is defined smaller than the external diam- 
eter of the outward flange of the collet at the time 
of fastening maximumly said nut. 

3. A collet chuck, as defined in Claim 1, 
wherein a film of ceramic is formed on either and * 
or both of the surface of said collet and said 
fastening nut. 
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FIG. 7 
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